ABSTRACT In this paper, we summarize the recent advancement of emerging-economies macroeconomics. We begin with stylized facts and models of real business-cycles (RBCs) for emerging-market countries and then move onto the discussion of various issues associated with overborrowings and sovereign debts. The common feature of these models is that their analysis is mainly focused on the framework of RBC models for small open economies combined with financial frictions. We also discuss nominal features of emerging economies that are associated with the behavior of nominal exchange rate and foreign reserves observed during the recent global financial crisis, as well as the practice and impact of conventional and unconventional monetary policy measures. We also present some extensions of existing emerging-economies models that allow for the significant role of conventional monetary and fiscal policies. Our results can be summarized as follows. First, the canonical specification of recent models with pecuniary externalities is modified to allow for channels through which conventional monetary and fiscal policies can affect the degree of pecuniary externalities. Second, we attempt to explain the behavior of nominal exchange rate 'going up elevators and coming down stairs' shown in emerging economies during periods of zero lower bounds on the short-term nominal interest rate. Third, we modify a prototypical model of sovereign debt to show the negative correlation between the maturity of foreign debt and the accumulation of foreign reserves when the level of foreign debt is substantially high.
particular, its emphasis on key real macroeconomic variables within simple frameworks originates from its initial academic research questions. In other words, most emerging-economies macro models draw on the framework of RBC models. The main reason behind this feature is that many researchers in this field have addressed the research issue of whether or not the canonical RBC model of small open-economies, such as Mendoza (1991) , is reconciled with excessive consumption volatilities (relative to output volatilities) and countercyclical movements of net export observed in emerging economies. In fact, this research issue is the identification of real aggregate shocks that drive aggregate fluctuations of emerging economies within the RBC framework of small open economies.
The result of Aguiar and Gopinath (2007) is in favor of the argument that the canonical RBC model of small open-economies such as Mendoza (1991) is reconciled with emerging-market business cycles if one allows for substantial fluctuations of the permanent component of the aggregate total factor productivity. However, on top of conventional technology shocks in prototypical RBC models, another plausible candidate as a major driving force for emerging-market business cycles is the interest rate shock, as shown in Uribe and Yue (2006) . In this vein, Garcia-Cicco, Pancrazi, and Uribe (2010) demonstrate that, when one wants to match relatively long periods of emerging-market data, their data are in favor of a small-open RBC model with country premium shocks whose output effect is amplified by financial frictions that makes the country spread dependent upon the level of sovereign debt.
From a broader perspective that reflects practical policy questions, Frankel (2011) also summarizes a set of reasons why it is desirable to have different models for emerging economies:
• Developing countries tend to have less developed institutions (almost by definition), and specifically to have lower central bank credibility, than industrialized countries.
• Goods markets of small developing countries are often more exposed to international influences than those of Europe or Japan.
• Developing countries tend to be subject to more volatile aggregate fluctuations than rich countries.
• Another structural difference is the greater incidence of default risk.
• Additional imperfections in financial markets can sometimes be traced to underdeveloped institutions, such as poor protection of property rights, bank loans made under administrative guidance or connected lending, and even government corruption.
The recent emphasis on various issues of macroprudential policies in the macroeconomics of emerging-economies is closely associated with the fact that emerging countries have been more frequently hit by economic crises that are followed by severe macroeconomic recessions. It has been remarked in both academic and practical policy circles that emerging countries have had much greater experience than advanced countries in the use of macroprudential policy instruments, as a way of preventing or avoiding potential adverse consequences of economic crises.
The recent emerging-economies literature reflects explicitly or implicitly the view that the comprehensive and systemic analysis of important policy issues requires the persistent development of DSGE models that are well suited to the analysis of emerging economies. For example, the key lesson of the recent global financial crisis is the importance of monitoring systemic connections among credit-market participants and guiding their behaviors, especially at good times, in suffering from less severe and less frequent financial crises. In this vein, the design of macro-prudential policy requires the development of models that capture the macro consequences of financial crises well by allowing for wellapproximated connections between macro-prudential policy instruments and the actions of credit market participants, as noted in Bianchi, Boz, and Mendoza (2012) . But developing such models is a challenging task because of rapid developments in the financial sector.
Models of Business-cycles for Emerging-market Countries
The key characteristics of aggregate fluctuations in emerging-market countries are excessive consumption volatilities (relative to output volatilities) and countercyclical movements of net export. 1 In particular, the observation that these two stylized facts are not easily reconciled with predictions of canonical RBC models of small open economies can be emphasized as the main reason for a new theoretic framework to explain emerging-market business cycles.
The identification of sources of emerging-market business cycles has been an important topic in the literature. The initial debate (among researchers) in this vein is the predominance of the permanent component of trend technology shocks in emerging-market business cycles as discussed in Durdu (2012) . The well-known conclusion of Aguiar and Gopinath (2007) is that the permanent component of total factor productivity plays a substantial role in the aggregate fluctuations in emerging-market countries. 2 However, Garcia-Cicco et al. (2010) demonstrate that, when one wants to match relatively long periods of emerging-market data, their data are in favor of a small-open RBC model with country premium shocks whose output effect is amplified by financial frictions that makes the country spread dependent upon the level of sovereign debt. Hence, their model specification requires the endogenous determination of the country spread, which is not emphasized in the model of Aguiar and Gopinath (2007) .
Another dimension in the identification of sources of emerging-market business cycles is the importance of interest rate shocks in driving stylized facts of emerging-market countries on top of trend growth shocks. This line of research begins with the observation that the cost of borrowing faced by emerging economies fluctuates over time and periods of high interest rates are 1 Tables 1 and 2 report standard deviations and correlations of key economic variables in emerging countries. 2 For example, in their analysis, the total factor productivity at period t can be decomposed into a stationary component and a permanent component:
where A t represents the stationary component at period t and X t is the permanent component. • US interest rate shocks explain about 20% of movements in aggregate activity in emerging economies.
• Country spread shocks explain about 12% of business cycles in emerging economies.
• In response to an increase in US interest rates, country spreads first fall and then display a large and delayed overshooting.
• US-interest-rate shocks affect domestic variables mostly through their effects on country spreads.
• The feedback from emerging-market fundamentals to country spreads significantly exacerbates business-cycle fluctuations. Mendoza and Yue (2012) argues that it is necessary to incorporate a close connection between business-cycle models and sovereign-default models into models of business cycles if one is to explain stylized facts of emerging-market countries. Specifically, their argument relies on the following three key empirical regularities that characterize the relation between sovereign debt and aggregate fluctuations in emerging economies:
• Output displays V-shaped dynamics around defaults.
• Interest rates on sovereign debt and GDP are negatively correlated.
• External debt as a shore of GDP is high on average, and higher when countries default.
An implication of these facts is that it is not easy to reflect the true role of sovereign default for sharp declines in real output when the output costs of sovereign defaults are exogenous, and a country's default premium is high when it defaults. Hence, their research question is to develop a model that solves the crucial disconnect between business cycle models that treat default risk as an exogenous interest rate on working capital, and sovereign default models that treat output fluctuations as an exogenous process with ad-hoc default costs. More specifically, Mendoza and Yue (2012) show that the incorporation of counter-cyclical interest rate shocks into emerging-market models of business cycles helps match emerging-market data when they are combined with working capital constraints. In particular, this feature helps match countercyclical movements of trade balance that are measured by the correlation of real output with net exports. In addition, the key mechanism behind this result is that an increase in the interest rate leads to a rise in the tightness of working capital constraint, thus reducing firms' demands for production inputs, while the resulting decrease in the real output exacerbates the trade balance.
In their model, we note that a tighter working capital constraint leads to a more counter-cyclical movement of trade balance. It is thus necessary to heighten the tightness of this constraint if there are counter-cyclical movements of trade balance in the actual data. Hence, at issue is whether or not their model can successfully replicate observed counter-cyclical movements of trade balance under a plausible calibration for the tightness of working capital constraint.
Overborrowings
The financial integration of emerging market economies into international financial markets has led them to experiencing far more volatile fluctuations in goods and financial markets at the same time. The key ingredient of this phenomena is the boom-bust cycles in foreign capital flows. For example, emerging-market countries experience strong capital inflows during good times and often create the issue of overborrowings, while the capital flows reverse during bad times and often trigger systemic financial crises. Hence, overborrowings may be one of the key sources to magnify business cycles of emerging-market countries. The issue of overborrowings creates the need for prudential controls on capital flows in emerging economies from a practical policy perspective and even from a welfare theoretic perspective.
In this section, we are focused on the pecuniary externalities in the international capital market as the key mechanism to create the issue of overborrowings. In recent works of Bianchi (2011) and Korineck (2011) , the presence of financial frictions that leads to collateral constraints for households is the key ingredient to generate pecuniary externalities. In particular, collateral constraints are exogenous to individual households but endogenous to the economy as a whole. Specifically, a specific form of the collateral constraint for an individual household can be written as follows:
where b 1 is the real amount of debt, y T 1 is the real output of tradable goods, y N 1 is the real output of non-tradable output, and p N 1 is the relative price of non-tradable goods. 3 In this equation, y T 1 + p N 1 y N 1 can be interpreted as the international collateral of domestic borrowers. Moreover, a decline in the relative price of non-tradable goods p N 1 reduces the international collateral, thus lowering the borrowing capacity of domestic consumers. Hence, this constraint captures the notion of balance-sheet effects. A question is whether non-tradable income or assets can be an effective part of collateral for international borrowing and lending relationships between private agents. This question may be legitimate because international lenders cannot export non-tradable goods. However, Korineck (2011) argues that international lenders can seize them in the domestic court system and sell them against tradable goods at the prevailing market price p N 1 . Table 3 . Decentralized equilibrium versus planner's optimality conditions
Note: The left column describes decentralized equilibrium conditions and the right column contains the social planner's optimality conditions. The equilibrium conditions in this table are taken from Bianchi (2011) . MU t is the marginal utility of consumption
Moreover, pecuniary externalities can arise because the equilibrium relative price of non-tradable goods is a function of tradable consumption good:
where c T 1 denotes the tradable consumption good at period 1. In this case, the social planner can choose the optimal level of tradable consumption good by considering the impact of the planner's consumption decision on the credit constraint, whereas individual households cannot do this. Table 3 compares equilibrium conditions of a decentralized economy with optimality conditions of its corresponding planner's problem. The left column describes decentralized equilibrium conditions and the right column contains the social planner's optimality conditions. The main difference shows up in the first lines of the two columns. The shadow value of households' wealth in the social planner's problem is affected by the Lagrange multiplier of the collateral constraint of households in order to internalize pecuniary externalities.
Following Bianchi (2011) , constrained efficient allocations (obtained by the social planner's planning problem) can be attained by imposing tax on the issuance of short-term debt. By setting equilibrium conditions under the tax on debt equal to the optimality conditions of the planning problem, the optimal tax rate is given by
where τ * t represents the optimal tax rate on the issuance of short-term debt. Bianchi, Boz and Mendoza (2012) present a learning channel (for financial innovations) through which pecuniary externalities can take place when households are subject to credit constraints. The specification of their credit constraint can be written as
where q t is the real price of land (denoted by k t+1 ), R t is the gross interest rate, b t+1 is the asset holdings of households, and κ t reflects financial innovations. In their model, κ t varies over time because of financial innovations and pecuniary externalities take place by interactions of the credit constraint with agents' learning about the riskiness of a new financial regime. In their learning scenario, financial innovations create agents' optimistic beliefs that the current financial environment is stable and thus risky assets are not very risky. As a result, they borrow more and bid up the price of risky assets more than in a full-information rational expectations equilibrium. In this framework, the desirability of macro-prudential policy action is associated with pecuniary externalities that arise because individual agents fail to internalize the effect of their borrowing decisions on asset prices. The coordination between conventional fiscal and monetary policy tools and macroprudential policy measures is an important research topic in this field. In this regards, the recent argument of Benigno, Chen, Otrok, Rebucci, and Young (2012) is worthy of discussion. The first point of their paper is that a credible commitment to support the exchange rate in crisis times always welfare-dominates prudential capital controls as it can achieve the first best unconstrained allocations. The second one is that prudential capital controls are optimal only when the set of policy tools are restricted so that they are the only policy instrument available.
In addition, Yun (2012) analyzes a variant of the prototypical specification of collateral constraints discussed above, in order to show that conventional fiscal and monetary policy measures can have significant impact on the degree of pecuniary externalities. By making a distinction between imperfect substitutability between home and foreign goods, we allow for the possibility that a change in the real exchange rate has a significant effect on the collateral constraint of an individual household. Specifically, the credit constraint (in the form of debt-to-GDP ratio) can be written as follows:
In addition, the real exchange rate (denoted by t ) is defined as follows:
where e t is the nominal exchange rate, (P T t ) * is the nominal price level of a foreign country's tradable goods, and P t is the nominal price level of a home country's tradable goods. The credit constraint shown above implies that when the value of collateral is deflated by the expected value of the next-periods' real exchange rate, there is a room for conventional fiscal and monetary policy measures to influence the size of pecuniary externalities, to the extent that conventional fiscal and monetary policy measures affect the anticipated real exchange rate.
Models of Sovereign Debt
The fundamental issue for sovereign debt is to find a plausible mechanism that leads countries to pay their international debts in the absence of enforceability. As discussed in Uribe (2012) , the two main reasons why countries are willing to pay their international debts are economic sanctions and reputation. In particular, the reputation mechanism works because default countries are excluded from international financial markets. In this case, since residents in default countries cannot use the current account to smooth out their consumption, they may want to repay their debts in order to preserve their reputation and thereby maintain access to international financial markets.
We discuss recent sovereign-debt models such as Arellano (2008), Mendoza and Yue (2012) and Kim and Zhang (2011) that build on the sovereign debt model of Eaton and Gersovitz (1981) . Our starting point is Arellano's model whose basic structure can be summarized as follows.
• The preferences of households at period 0 are represented by E 0 [ ∞ t=0 β t u(c t )] where 0 < β < 1 is the time discount factor and c t is the consumption at period t.
• The government trades bonds with risk neutral competitive foreign creditors.
• Debt contracts are not enforceable and the government can choose to default on its debt at any time. As a result, the resource constraint for the small open economy is c = y + B − q(B , y)B when the government chooses to repay its debt and consumption equals output: c = y def when the government chooses to default.
• If the government defaults, it is assumed to be temporarily excluded from international inter-temporal trading and to incur direct output costs.
• Foreign creditors have access to an international credit market in which they can borrow or lend as much as needed at a constant international rate r > 0. In each period, lenders choose loans B to maximize expected profits φ, taking prices given:
where d is the probability of default.
• The price of each bond available to the government reflects the likelihood of default events. Specifically, the equilibrium price accounts for the risk of default: q = (1 − d)/(1 + r) for negative holdings (B < 0) and q = 1/(1 + r) for positive levels of foreign asset holdings (B ≥ 0) because the probability of default is zero.
By using value functions of households, we can formulate government's decision on default as follows. To the extent which the government chooses to repay its debt, the value function of households can be written as
where v o (B, y) represents the value function for the government that does not choose to default and the value function of households under default is
An important implication of this model is the presence of an endogenous 'Laffer Curve' for sovereign government debt. For example, when B * represents the maximum level of borrowing from foreign creditors, borrowers would never choose optimally a bond contract with B < B * because they can find an alternative contract that increases consumption today by the same amount while incurring a smaller liability for the next period. For the region B ∈ (B * ,B) to be non-empty, the bond price function needs to decrease slowly enough such that lower asset levels are associated with larger capital inflows.
∂(q(B )B ) ∂B = q(B )(1 + q ) where q = q (B )B /q(B ).
The main difference of Kim and Zhang (2011) from Allerano's model is that private agents decide how much to borrow and the government decides whether to default. The empirical motivation behind this assumption is the observation that private firms and individuals in developing countries borrow substantially from foreign lenders. As a result, decentralized borrowing generates overborrowing incentives of private agents because they fail to internalize the impact of their individual borrowing on aggregate borrowing costs. In equilibrium, decentralized borrowing increases aggregate credit costs and sovereign default risk, and reduces aggregate welfare, relative to centralized borrowing.
In the model of Mendoza and Yue (2012) , default causes an endogenous efficiency loss in production and bears an endogenous output cost. First, their model links default with private economic activity via the financing cost of working capital used to pay for a subset of imported inputs, while domestic and imported inputs are imperfect substitutes. Second, the output cost of default is an increasing and convex function of the total factor productivity in the final-goods sector. The reason for this result is that the output cost is higher and becomes a steeper function of the total factor productivity at lower elasticities of substitution across inputs that makes production inputs become less similar. The structure of the working capital constraint employed in Mendoza and Yue can be described as follows:
• Firms in the final goods sector produce their outputs using labor and intermediate goods and a time-invariant capital goods (= k). The production function is Cobb-Douglas:
where A t denotes the aggregate productivity shock at period t,
The mix of intermediate goods is determined by a standard CES Arminton aggregator that combines domestic inputs (= m d t ) and imported inputs
• Each firm's purchases of variety of imported inputs are denoted by m * jt . The CES aggregator of imported inputs is given by m * t = 1 i=0 ((m * it ) ν di) 1/ν where the 'within' elasticity of substitution across all varieties is given by |1/(ν − 1)|.
Imported inputs are sold in the world markets at exogenous time-invariant prices p * jt for j ∈ [0 1].
• A subset of the imported input varieties defined by the interval [0 θ], for 0 < θ < 1, needs to be paid in advance using working capital financing. The pay-in-advance constraint condition for a subset of imported intermediate goods:
• Working capital loans κ t are within-period loans provided by foreign creditors.
These loans are contracted and repaid after the uncertainty about the government's repayment of its current debt service is resolved. Under this assumption, working capital loans are contracted at the risk-free world real interest rate denoted by r * t . If government repays, firms borrow at r * t and if it does not, they are excluded from world credit markets. Bianchi, Hatchondo and Martinez (2012) show that the introduction of longterm debt into the framework of Eaton and Gersovitz is crucial to explain the simultaneous accumulation of sovereign debt and foreign reserves. The target empirical regularities of their paper can be summarized as follows.
• Non-resident purchases of domestic assets (the increase in the government's debt level) are procyclical.
• Purchases of foreign assets by domestic agents (increases in reserves) are procyclical.
• Changes in reserves represent about half of purchases of foreign assets by domestic agents and contract significantly during crisis episodes.
The key point of their modeling strategy is that although we typically have a negative correlation between the amount of foreign reserves and government debt in the case of one-period debt alone, the presence of long-term debt helps obtain a positive correlation between the amount of foreign reserves and government debt. An important feature of their model is that the long-term bond in their model is a real console. Specifically, this long-term bond issued at period t promises to pay one unit of consumption good at period t + 1 and (1 − δ) j−1 units at period t + j for j ≥ 2. The total amount of coupons from outstanding long-term bonds has a recursive structure:
where b t is the number of coupons due at the beginning of period t and z t is the number of bonds issued in period t. The government's decision on default in their model can be formulated as follows. To the extent that the government chooses to repay its debt, the value function of households can be written as
where v o (b, a, y, s) represents the value function for the government that does not choose to default and the value function of households under default is
In their model, the sudden stop shock is denoted by s, so that s = 1 indicates that the economy is in a sudden-stop. In addition, the price of long-term bond is determined as follows:
where q t is the price at period t of the long-term bond and d t+1 is the probability of default at period t + 1.
The main reason why we have a positive correlation between foreign reserves and government debt in the presence of long-term government debt can be written as follows. An increase in the amount of foreign reserves raises the probability of default in the next period because the accumulation of foreign reserves lowers the potential cost that is incurred from the removal of access to the international capital market. The price of long-term bonds is less sensitive to increases in the probability of default in the next period than that of the one-period bond. Hence, the accumulation of foreign reserves becomes cheaper when government can issue long-term bonds.
We now modify a prototypical model of sovereign debt to show the negative correlation between the maturity of foreign debt and the accumulation of foreign reserves when the level of foreign debt is substantially high. In our modification, the maturity of long-term debt is increasing in the size of long-term debt:
Our motivation behind this modification is associated with the observation that the empirical relation between the size of the public debt and the maturity structure of government securities exhibits a non-linear relation. For example, Blanchard and Missale (1994) found a strong inverse relation between maturity and the debt-to-GDP ratio for countries that reached debt-to-GDP ratios approaching or exceeding 100%. An explanation about this observation is that high inflation is associated with higher inflation uncertainty, leading to higher risk premium on long-term nominal debt and thus to governments to stopping issuing long-term debt. 4
Development of Macroeconomic Policy Models
In this section, we turn to impacts of conventional and unconventional monetary policy measures in emerging-market economies. In particular, this discussion is included because both advanced and emerging economies were hit hard by the recent global financial crisis.
We begin with the limitation of conventional measures in emerging-market economies by emphasizing that the effectiveness of lowering the short-term nominal interest rate is more non-linear in emerging-market economies than in advanced countries. First, the real expected interest rate becomes negative at levels of the short-term nominal interest rate that are not sufficiently low, considering that the expected inflation rate is high in emerging market economies. Second, financial market participants might respond sensitively to the possibility of future drops of the policy rate. Third, there is a lack of deep markets in government and private-sector securities.
The recent practice of monetary policy in emerging economies can be summarized as follows. First, emerging-market economies utilized unconventional and then conventional measures during the recent financial crisis. Second, emergingmarket economies performed unconventional measures only in September 2008 in response to the sudden tightening of global liquidity when foreign exchange liquidity available in local markets quickly dried up as stress in global dollar markets heightened.
In particular, we note that emerging-market countries adopted unconventional measures in the first place and then used conventional measures. The reason why they did so is that emerging market economies were grappling with capital inflow and inflationary pressures before September 2008. Given this environment, they initiated unconventional measures only in September 2008 in order to cope with the sudden tightening of global liquidity. The policy interest rates were reduced in many economies beginning only in November 2008.
Another difference lies in the relative use of credit and quantitative easing measures: several advanced economy central banks relied heavily on these measures, whereas they were barely used by emerging economy central banks. Many of the emerging-countries' central banks have employed unconventional measures to help alleviate liquidity stresses in foreign exchange and domestic financial markets in the relatively short run and with some apparent success. strong incentive to inflate away its nominal debt. Yun (2011) also discusses the possibility that since the risk aversion of investors for government securities is associated with the level of the public debt relative to GDP, a higher debt-to-GDP ratio leads to a higher risk premium on long-term nominal debt and thus the government eventually stops issuing its long-term bonds with a large amount of the public debt. Hence, both advanced and emerging economies adopted a variety of liquidityeasing measures but differ in some aspects. First, the scale of liquidity-easing measure in emerging economies is small, relative to that of advanced economies. Second, advanced economies undertook securities liquidity provision, while apparently no emerging economy central banks did so. Third, both advanced and emerging-market central banks employed foreign-exchange liquidity-easing measures. Central banks from both groups of economies undertook liquidity swap arrangements with the Fed and ECB. Table 4 shows relatively high volatilities and sharp depreciations of exchange rates in emerging-market countries. First, the volatility of nominal exchange rate in crisis becomes twice that of normal times. Second, this table indicates that the bankruptcy of Lehman Brothers (in September 2008) created the largest shock to foreign-exchange markets in emerging economies, recording 22.5% depreciation (on average) of emerging-economies currencies after the bankruptcy of Lehman Brothers. Third, in actual data, there are extended periods of slow appreciations of the high rate currency that stochastically end with currency crashes. Currency traders refer to such extreme patterns as 'going up in the elevator and coming down by the stairs'. 5 Such a behavior of the nominal exchange rate was apparent in foreign-exchange markets of emerging-economies during the recent global financial crisis.
We now use a simplified version of the New Keynesian small open-economy model, such as Gali and Monacelli (2005) , in order to explain the observed behavior of exchange rate movements (summarized in Table 4 ). Although our discussion relies on a very simple specification of the model, we expect that our result can still hold in a full-blown model. In particular, we are focused on the behavior of a 5 In the literature, it has been emphasized that dramatic exchange rate movements can take place without having fundamental news announcements: the large depreciation of the US Dollar against the Japanese Yen took place on 7 and 8 October 1998. Sudden exchange-rate changes that are not associated with news can arise because of the unwinding of carry trades when speculators are near funding constraints. The currency carry trade takes place by selling low interest-rate currencies (i.e. funding currencies) and purchasing high interest-rate currencies (i.e. investment currencies).
nominal exchange rate during the recent financial crisis when emerging countries fixed their policy rates at low levels.
Our model consists of three equations: the uncovered parity equation augmented by the inclusion of the central bank's holdings of foreign assets, the relation between country premium and foreign reserves, and the interest rate rule. Specifically, the uncovered interest parity condition for small open economies is
where i t is the policy rate of home country, i * t is the policy rate of foreign country, e t is the nominal exchange rate, cp t is the country premium at period t, and b * t represents the logarithmic change in the central bank's holdings of foreign assets. In addition, the country premium is negatively related to the level of foreign assets held by the central bank:
cp t = −φ c b * t + v t where v t is the exogenous shock to the country premium and φ c is a positive constant. The interest rate rule of the central bank is given by
where ρ is a positive constant (<1), π t is the inflation rate, and y t is the log deviation of the real output at period t. 6 We now assume that the central banks of advanced countries ran into setting their policy rates at their zero lower bounds. The central bank of a home country sets its policy rate at a positive level denoted by d. As a result, we set i * t = 0 and i t = d. In this case, the substitution of the country premium equation into the uncovered interest parity condition leads to the following equation:
Next, we discuss impacts of two different exchange-rate policy regimes. The first one is a fixed exchange-rate regime. To the extent that agents believe that the exchange rate can be fixed in current and future periods, we can set e t = E t [e t+1 ] =ē. In this case, the uncovered interest parity condition becomes
Hence, in order to achieve the exchange-rate stability, the required level of foreign reserves is proportional to the expected discounted sum of (net of policy interest differential) future exogenous shocks to the country premium:
The second one is a nominal exchange-rate targeting regime in which the expected change in the nominal exchange rate offsets the current exogenous shock to the country premium: E t [e t+1 ] = e t − v t In this case, the nominal exchange rate responds to current and future expected exogenous shocks to the country premium:
The substitution of the country premium equation into the uncovered interest parity condition then leads to the following equation:
In particular, this exchange-rate targeting regime is still effective even when the current level of foreign reserves falls short of its long-run average. For example, if we set the policy rate of home country at d = −(1 − φ)φ s b * −1 and b * −1 < 0, the required level of foreign reserves to maintain this exchange-rate targeting is
The negative value of the initial foreign reserves means that the initial value of foreign reserves is less than the steady-state level of foreign reserves. Hence, this Note: This figure plots responses of exchange rate and foreign reserves with respect to an exogenous increase in the country premium under the nominal exchange-rate targeting regime in which the expected change in the nominal exchange rate offsets the current exogenous shock to the country premium.
exchange-rate targeting regime can be maintained with a low level of foreign reserves. A practical implication of this exchange-rate targeting is that it can help explain the observed behavior of the nominal exchange rate in emerging economies during the recent financial crisis. In other words, this model can help explain the reason why there are sharp depreciations of their nominal exchange rates followed by extended periods of slow appreciations, especially when both advanced and emerging countries fix their policy rates. Figure 1 plots responses of exchange rate and foreign reserves with respect to an exogenous increase in the country premium under the nominal exchange-rate targeting regime in which the expected change in the nominal exchange rate offsets the current exogenous shock to the country premium. In this figure, as expected from the model shown above, the nominal exchange rate rises sharply and drops gradually when there is an exogenous increase in the country premium.
Conclusion
The first part of this paper has surveyed the recent literature on emerging-market macro models. In particular, recent DSGE models of emerging-market countries have been used to identify sources of their business cycles and understand the role of financial frictions. In line with this emphasis, the policy implications of emerging-market macro models have been relatively focused on issues of overborrowing and strategic exercises of default options for sovereign debts.
The research direction deemed important in this paper is to develop some DSGE models more suitable to analyzing the desirable use of conventional and unconventional monetary policy measures and understanding the behavior of the nominal exchange rate during financial crises in emerging economies. In this vein, a potentially fruitful direction for future research might be to develop emergingmarket DSGE models that allow for a regional and economic difference within emerging economies and can also be used to generate policy prescriptions for the desirable reconciliation of financial stability and monetary policy.
